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Fifteen brGDGTs were quantified in suspended particulate matter (SPM) of the Selenga River and its 8 outflow in the lake. The river and lake SPM had rather different brGDGT distributions. The riverine 9 brGDGT distribution was still apparent in the SPM of the lake surface water 5 km from the river 10 mouth, but shifts in the brGDGT distribution were already apparent in the SPM of the surface water 11 after 1 km. Based on the brGDGT distributions of the SPM of the Selenga outflow and that of the lake,
12
conservative mixing between the river and the lake brGDGT distributions could not fully explain the 13 observed shifts in brGDGT distributions. Both preferential degradation and in-situ production of 14 brGDGTs in the surface and, especially, bottom water of the river outflow were potentially 15 responsible. This implies that a riverine lipid distribution delivered to a lake can be modified prior to 
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The aim of this study was to investigate the extent to which the brGDGT distribution delivered 64 by a river can propagate in a large lake and to compare this effect with the brGDGT distribution 65 exported from the lake by river outflow. Furthermore, we tried to constrain the environmental 66 parameters that influence lacustrine in-situ production of brGDGTs. Although in-situ production of 
74
This study describes the full suite of fifteen brGDGTs in a major river (Selenga River) that 75 drains northern Mongolia and southern Siberia before and after its inflow to the world's largest 76 freshwater lake (Lake Baikal). We evaluate the brGDGT concentration and distribution in the Selenga
77
River outflow, where in-situ production and preferential degradation could possibly affect the 78 lacustrine brGDGT distributions. Furthermore, the distribution exported from the lake was compared 79 with the brGDGT distribution in both Selenga River and the mountainous Irkut River, to evaluate 80 whether or not riverine brGDGTs alone could explain the lacustrine brGDGT signature exported. 
83
The Selenga River originates in the mountainous parts of Mongolia, draining large parts of 84 Mongolia and southern Siberia (442 000 km 2 ; Fig. 2b ). It is the main tributary of Lake Baikal, with a 85 drainage area 82% of the total drainage area of the lake. It transports 57.8 km 3 /yr, which accounts for 86 ca. 50% (Votintsev et al., 1985) of the total water input to the lake. Furthermore, it contributes ca.
87
80% of the total suspended solids delivered by the tributaries to the lake (Votintsev et al., 1985) . The 88 other tributaries (Fig. 2b) it drains into the Angara River (Ba), further referred to as 'Lake Baikal outflow'). Between 10-20 L of 104 the Selenga River outflow into Lake Baikal (SRM, S1, S3, S5, B1, B3, B5) were sampled later in July 105 2010 (Fig. 2a) . It was sampled at the surface at the river mouth (Harauz tributary; SRM), and surface
106
and bottom waters were sampled at 1 (S1 and B1), 3 (S3 and B3) and 5 km (S5 and B5) from the river 107 mouth. The remaining samples were filtered using the same type of 0.7 μm GF/F glass fiber filters.
6
The bulk parameters of the riverine sites Y1, Y2, MIR and SR (Fig. 2) The roman numerals refer to the GDGTs indicated in Fig. 1 
177
The brGDGT distribution of the SPM in the Selenga River was determined, before and after its 178 outflow into Lake Baikal. The river SPM was collected ca. 150 km before its inflow into the lake Selenga River. The Yenisei River before and after the inflow of the Angara River had a neutral pH 212 (7.5-7.9), a temperature between 11 and 12 °C, and the one measured δ 13 CPOC value (-30.5 ‰) was 213 slightly more negative than for both the Selenga River and Lake Baikal systems.
215

GDGT amounts and distribution
216
The amounts and distribution of crenarchaeol and the brGDGTs are listed in Table 2 positive score on PC3, while IIIb and IIIb' had a negative score (Fig. 6C) . The similarity in the 248 brGDGT distributions at each site could be evaluated comparing their scores on the first three PCs.
249
The similar scores for the Selenga River, Selenga River Mouth and the surface water 1 km from the 250 river mouth, indicated that the brGDGT distributions were similar (Fig. 6B, D highest in the river mouth, and decreasing in the surface water of the river outflow system (Fig. 4A ).
305
The decrease in brGDGT concentration in an outflow system is similar to studies where brGDGTs are 
314
As no significant decrease in POC concentration was observed at B3 and B5 (Fig. 3C) , we infer showed that penta-and hexamethylated brGDGTs were produced in the oxic part of the water column, 385 but mainly in the suboxic part, and found some evidence suggesting their production in sediments.
386
Furthermore, the authors showed that in-situ production of IIIa (and/or IIIa') and IIb (and/or IIb') 387 occurred in the Loch Lomond (Scotland), although they could not pinpoint whether the production 388 was localized in the sediments or in the water column. Indications were also found for in-situ 
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We have shown that the distribution in the Selenga River outflow cannot be explained solely by 396 mixing of a riverine end member and a lacustrine endmember. However, the source of the brGDGT 397 distribution in the lacustrine endmember (Ba) still remains to be constrained. Besides being in-situ 398 produced, a second possible source for the brGDGT distribution in Lake Baikal is brGDGTs delivered 399 by other rivers that account up to 50% of its water volume, and up to 20% of the total suspended solids 400 (Votintsev et al., 1985) . Although we did not sample the SPM from such rivers within the watershed,
401
we sampled the brGDGTs in the headwater of Irkut River, a mountainous river in a nearby and similar 402 location (Fig. 2) , for which we postulate that it should approach the brGDGT distribution in the 403 northern and eastern rivers of the watershed of the lake and in the headwaters of Selenga River. The 404 distribution in the SPM of this mountainous river and that of the lacustrine endmember are rather 405 similar (Fig. 5E, F) , as confirmed by their similar scores on PC1 and PC3 (Fig. 6B, D) . Although 406 linear mixing (Fig. 7, dotted line) between the distributions in the mountain river and the Selenga 407 River, approaches the lacustrine distribution, a small decrease in the fractional abundance of Ia and 408
IIIa, or an increase in IIa', IIb' and IIIa' is needed to explain the distribution in the lake.
409
Unfortunately, it is impossible to determine whether preferential degradation or in-situ production of 410 brGDGTs is the more probable explanation. 
499
Furthermore, the brGDGT distribution in the Yenisei River, both before and after the inflow of 500 the Angara River that drains Lake Baikal, was studied. This distribution was found to be dissimilar to 
